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((360/324) PPT.S ) or ((360/32S) PPT,*} ) nr 
( (360/326) .CCLS. ) or ( (360/327 ). CCLS . ) or 
( (360/113) .CCLS. ) 


U O C r\ 1 r 

US-PGPUB; 
EPO; JPO; 
DERWENT; 

IBM__TDB 


onf)9 /1 1 /?£ 


1j • 






0 


(((360/324) PPL<3 ) or ((360/39S) PPT 9 ) or 
( (360/326) .CCLS. ) or (( 360/327 ). CCLS . ) or 
( (360/113) .CCLS. ) ) and reference adj layer 
and magnetic adj (sensor or sensing) 


US-PGPUB; 
EPO; JPO; 
DERWENT ; 
IBMJTDB 


9009 /1 1 /9^ 

ZUU / 11/ (ID 


Ij . 


R 1 
D X 




o 


(((360/324) PCLS ) or ((360/32S) PPT.S ) or 
( (360/326) .CCLS. ) or (( 360/327 ). CCLS . ) or 
( (360/113) .CCLS. ) ) and reference adj layer 


pat • 

US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2002 /1 1 /2 6 


1 3 - 


S1 
D X 




30 


(( (360/324 ). CCLS . ) or ((360/325) CCLS ) or 
( (360/326) .CCLS. ) or (( 360/327 ). CCLS . ) or 
( (360/113) .CCLS. ) ) and (fixed or pinned or 
pinning) adj layer 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM TDB 


2002/11/26 


14 * 


22 




25 


((( (360/324) .CCLS. ) or (( 360/325 ). CCLS . ) 
or ((360/326) CCLS ) or ((360/327) PPLS ) 
or ( (360/113) .CCLS. ) ) and (fixed or pinned 
or pinning) adj layer) and 
( ant i- ferromagnetic or antif erromagnetic) 


USPAT; 
US-PGPUB • 
EPO; JPO; 
DERWENT; 
IBM TDB 


2002/11/26 


14: 


23 


- 


23 


((( (360/324) .CCLS. ) or (( 360/325 ). CCLS . ) 
or ( (360/326) .CCLS. ) or ({ 360/327 ). CCLS . ) 
or ( (360/113) .CCLS. ) ) and (fixed or pinned 
or pinning) adj layer) and 

f anti - f p r romfl nnp t" i c or ant i "pp r toiti^ crn pt i c ) 

and magnetic near3 (sensing or sensor) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM TDB 


2002/11/26 


14 : 


30 




13 


((( (360/324) .CCLS. ) or (( 360/325 ). CCLS . ) 
or ( (360/326) .CCLS. ) or ( ( 360/327 ) . CCLS . ) 
or ( (360/113) .CCLS. ) ) and (fixed or pinned 
or pinning) adj layer) and 
(anti-ferromagnetic or antif erromagnetic) 
and magnetic near3 {sensing or sensor) and 
(insulation or insulating or dielectric) 
adj (layer or film) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM TDB 


2002/11/26 


14 : 


31 
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o 


^ ±ux * Xll ■ C4 1 1 vX O V X I 1 1 w x, ci V_A I 

antif erromagnetic" ) .PN. 


US PAT ; 
US-PGPUB; 
EPO; JPO; 
DERWENT ; 
IBM__TDB 


2002/11/26 


18 : 


34 




2 


1^1 in anii <=; vnthpt i r Fid~i 

-L. t_A X. a X ± L m tX A. 1 VX *J y H L.1 1 L- _l_ \_-r LX u J 

antif erromagnetic 


US PAT ; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2002/11/26 


18 : 


34 




9 


( " 594 9 623'M PN 


US PAT ; 
US-PGPUB; 
EPO; JPO; 
DERWENT ; 
IBM_TDB 


2002/11/26 


18 ■ 


39 




o 


(sf or svnthetic adi f GiririniacmGtic) nearl2 
reference adj layer near!2 (pin or pinned 
or un-pinned or unpinned) 


US PAT ; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2003/02/07 


16 : 


36 




65 


rpfprpncp adi laver nearl2 foin or Dinned 

X L. J— X 1. V> V — r U. vX I -l_ Li V Vj -i— J. 1\j IX X X. t-^ \ _I- 1 1 W X- _1_ 1111 vX 

or un-pinned or unpinned) 


US PAT ; 
US-PGPUB; 
EPO; JPO; 
DERWENT ; 
IBMJTDB 


2003/02/07 


16 : 


38 




7 


rpf prpripp a r] -i 1 aupr npnri ? fni n nr ni nnpH 

x Mi* j_ vj- x i i \j tx \_i i _i_ lx y \j j_ i. i \„r tx x _i_ \ _j_ 1 1 \_/ i_ *w # _i_ 1 1 1 1 v> vx 

or un-pinned or unpinned) and 
ferrimagnetic 


US PAT ; 
US-PGPUB; 
EPO; JPO; 
DERWENT ; 
IBM_TDB 


2003/02/07 


18 * 

X. \J m 


04 




2 


("5966012") PN 


US PAT ; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM^TDB 


2003/02/07 


18 ■ 

X. \J m 


04 




? 


( " 594 9623" ) PN 


US PAT • 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2003/02 /07 


1 8 • 


04 




90 5 


f qppH nr hpimril ;^ 1~ 1 a H n ( 1 a r or* f i 1 m\ anrl 

\ OCC Vi- ^/ _1_ l_ " 1 L l _L CI " y d J y _1_ C3. y " J_ "w 1 J_ J__l Lilt/ Ci i 1 

reference adj layer 


u o r n x / 

US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2003 /02 /Oft 


J L * 






3 


^qppiH or tpmnl sfp) ad~i (lavpr or filrti^ 
near6 reference adj layer 


US PAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2003/02/08 


11 : 


51 




9 


vr\p\ an t o— rp i q r i vp r i r*lTn and rpf prpnrp 

adj layer nearlS (pin pinned un-pinned 
unpinned) 


US PAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2003/06/15 


12 • 

X, Cm * 


25 




39 


( tyis fTn t" i r* ^r]"i rnnnpl aHi inn^f i on MTiT^ and 

\ niciy i ic: i — l v_- cavj. j i_i_J.i±i±vi--L. civ_ij j ui J. i ^ lxvii lii u / cmvj. 

reference adj layer 


US PAT ; 

W O J_ li X / 

US-PGPUB; 
EPO; JPO; 
DERWENT ; 
IBM TDB 


2003/06/15 


1 3 * 


03 




1 


("6576969"} . PN . 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT ; 
IBM TDB 


2003/06/15 


12 : 


35 




300 


(magnetic adj tunnel adj junction MTJ) and 
(ferromagnetic reference) adj layer 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM TDB 


2003/06/15 


13: 


04 
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186 



102 



173 



68 



11 



11 



1883 



3 
1 



{magnetic adj tunnel adj junction MTJ) and 
(ferromagnetic reference) adj layer nearl2 
direction 



pinning adj layer and (mtj or 
magneto-resistive) 



(orient oriented oritentation) nearl2 
pinning adj layer and (mtj or 
magneto-resistive) 



mj t . ti , ab, elm. and bit adj line and word 
adj line and memory adj cell 



(magnetic adj tunnel adj junction mjt) and 
bit adj line and word adj line and memory 
adj cell 



(magnetic adj tunnel adj junction mjt) and 
bit adj line and word adj line and memory 
adj cell and memory adj 2 device . ti , ab, elm. 



(magnetic adj tunnel adj junction mjt) and 
bit adj line and word adj line and memory 
adj cell and memory adj 2 device . ti, ab, elm. 
and reference adj layer 

(magnetic adj tunnel adj junction mjt) and 
bit adj line and word adj line and memory 
adj cell and memory adj 2 device . ti, ab, elm. 
and reference adj layer and read adj line 

(magnetic adj tunnel adj junction mjt) and 
bit adj line and word adj line and memory 
adj cell and memory adj 2 device . ti, ab, elm. 
and reference adj layer and read near6 
line 

(magnetic adj tunnel adj junction mjt) and 
bit adj line and word adj line and memory 
adj cell and memory adj 2 device . ti , ab, elm. 
and reference adj layer and read 

bit adj line and word adj line and memory 
adj cell and memory adj 2 device . ti, ab, elm. 
and reference adj layer and read adj line 



((257/30) or (257/427) or ( 

(365/171) or (365/172) or ( 

(360/113) or (360/324) or ( 

(360/344) or (360/345) or ( 
(360/347) ) .CCLS. 
(((257/30) or (257/427) or 

(365/171) or (365/172) or ( 

(360/113) or (360/324) or ( 

(360/344) or (360/345) or { 

(360/347) ) .CCLS. ) and refe 

and data adj layer and (mjt 
adj tunnel$3 adj junction) 
("963933. ap. ") . PN . 

963933. ap. 

("5966012") .PN. 



365/158) or 

365/173) or 

360/343) or 

360/346) or 

(365/158) or 
365/173) or 
360/343) or 
360/346) or 
rence adj layer 
or magnetic 



USPAT; 
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DERWENT ; 
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USPAT; 

US-PGPUB; 

EPO; JPO; 

DERWENT ; 
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2003/06/15 13:50 



2003/06/15 13:52 
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1 


("5949623") . PN . 


USPAT 


2003/12/24 


09: 


26 




1 


("6166539") .PN. 


USPAT 


2003/12/24 


09: 


26 




.do y 


IllUj dlKx \ LLI1 pXIlIleCl LlilLJXi I1UL. dUJ 

pinned free) 


U Z> It t\ I f 

US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


?nm/i 9 19 4 


1 1 • 

XX. 


9 £ 




1 2 
x 


m \ — i anH / nri — i n n H imni nnpH "not*" aH"i 

pinned) and (mtj and (un-pinned unpinned 
"not" adj pinned free) ) 


\J O en 1 r 

US-PGPUB; 
EPO; JPO; 
DERWENT ; 
IBM_TDB 


?00^ /I 2/24 


1 T • 

X 0 . 


4 9 




1 9 
x £~ 


/mi — l m^rrnpl" l r ar|"i hnnnpl aH "i "inrirti nnl snH 

\ 111 i_ 1 ILLCl vi 1 1~ 1 LU QW. I l_ HI II 1™ X CIU.J J U11L 1 Lull / Cll 1 H 

f nn r\i nnpH nnn-i nnpH " n " a H 1 T~i "i n n H ^ anH 

I LLil JJXIlllcLl UI1 L^XllllcU 11UL dUJ piIlUcU/ ClilLl 

(mtj and (un-pinned unpinned "not" adj 
pinned free) ) 


U^PAT • 

U O ruiUD i 

EPO; JPO; 
DERWENT; 
IBM TDB 


2003/1 2/24 


1 3 • 

X J • 


4 3 




12 


(mtj magnetic adj tunnel adj junction) and 

V LIU pillilcU. LHl}JXIlllfc:t-l 1KJL- dUJ LJXllilfcJLl^ ctild 

(mtj and (un-pinned unpinned "not" adj 
pinned free) ) 


USPAT; 

EPO; JPO; 
DERWENT ; 
IBM TDB 


2003/12/24 


14 : 


25 




2 


(("6538917") or ("6576969") ) . PN. 


USPAT 


2003/12/24 


14: 


34 




n 


fr^nnninrr np^ r 1 9 " o "i n y " npa r 1 9 " j-un 

^ UXU1IXJ.1U 11C d J — L/C " X L11C1 HCQIli LWU 

directions") and (mtj magnetic adj tunnel 
adj junction sdt spin adj dependent adj 
tunneling tmr tunneling magneto adj 
resistive) 


pat * 
US-PGPUB; 
EPO; JPO; 
DERWENT ; 
IBM_TDB 


200^/1 2/24 


1 4 • 

X *± • 






1 

X 


^pXIHIXliy IlcdllZ L.WU UlIcLLlUIlo / dlld ^IILUJ 

magnetic adj tunnel adj junction sdt spin 
adj dependent adj tunneling tmr tunneling 
magneto adj resistive) 


U o rnl i 

US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 




1 A • 
14 . 


0 0 




21 3 

x »j 


fni nni nrr tipptI 9 Hi rpri — | nn 1 pi n H / ttH — \ 

\(yXllllXliy IICQ 1 1 ^. U11CL.< LLJil/ ullU. \ 111 L 1 

magnetic adj tunnel adj junction sdt spin 
adj dependent adj tunneling tmr tunneling 
magneto adj resistive) 


\J O u r\ i i 

US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


onn^/l 9/94 


1 4 * 

X H m 






164 


/ ni nn i nrr np^i^fi Hi rprl" l on 1 anr] Cml - n 

\ -Lllii-Lliy llCCli. \J LVJll / UllU \ ill \r J 

magnetic adj tunnel adj junction sdt spin 
adj dependent adj tunneling tmr tunneling 
magneto adj resistive) 


US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2003/1 2 /24 


1 4 - 






JUU 


^jJXlllltelU. IltictxO UlIt.Cl»lUil| dlltX Hid y i 1 fc; U X L, 

adj tunnel adj junction sdt spin adj 
dependent adj tunneling tmr tunneling 
magneto adj resistive) 


tt^pat • 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


9orn/i o /04 


1 S ■ 

X -J . 


1 7 
x / 




1 2 


f 3 rt i f i r "i a 1 p^c\~\ ^nt""if r f^ rrnnifl crn o t" ^\/n1"hph i c 

1 LJ LL.1Q1 O KJL J dill L1CL IvlUuUUC L O V 11 U11C I 

adj ferrimagnet SF) and reference adj 
layer near6 (soft softer coercivity) 


Tl^PAT • 

US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_T DB 


20D ^ / 1 9/2 4 


1 S • 
x 0 . 


97 




1 9 


f a i F n r* i 3 1 ;a <H ~i a n 1 — i f n /™\m annof o \ rn T" Vi d i~ "i c 
\al 1 LllLlal clUJ allLlIcIIUIlLdUUcL oyllL-Ilfcil LL 

adj ferrimagnet SF) and reference adj 2 
layer near6 (soft softer coercivity) 


US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM TDB 


900^/1 9/94 


X 0 . 


9 ft 


- 


23 


(artificial adj antif erromagnet synthetic 
adj ferrimagnet SF mtj magnetic adj 
tunnel$3 adi iunction) and reference adi2 
layer near6 (soft softer coercivity) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT ; 
IBM TDB 


2003/12/24 


15: 


29 




11 


( (artificial adj antif erromagnet synthetic 
adj ferrimagnet SF mtj magnetic adj 
tunnel$3 adj junction) and reference adj 2 
layer near6 (soft softer coercivity) ) not 
( (artificial adj antif erromagnet synthetic 
adj ferrimagnet SF) and reference adj 2 
layer near6 (soft softer coercivity) ) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT ; 
IBM TDB 


2003/12/24 


16: 


39 
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13 


{ (artificial adj antif erromagnet synthetic 
adj ferrimagnet SF AF mtj magnetic adj 
tunnel$3 adj junction) and reference adj2 
layer near6 (soft softer coercivity) ) not 
( (artificial adj antif erromagnet synthetic 
adj ferrimagnet SF) and reference adj2 
layer near6 (soft softer coercivity) ) 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


2003/12/24 


16:40 
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({"6538917") or ( "657 6969" )). PN . 


USPAT 


2003/12/24 


16:54 
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